
THE ALTO 
From The Industrial Designer's Perspective 

THE XEROX "ALTO" BY CLEMENT DESIGNLABS 1972 

By Carl J. Clement 
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Dedicated to 

Kenneth Strong Campbell 

my friend and fellow product-designer, 
whose devotion to Clement Designlabs 

made this booklet possible. 



PREFACE 

CI.RMENT OESIGNLABS 

Tlte bl/silless 0fCle/lleJlf Desiglllllbs is Prodltct Developmellt. 

We arc committcd to a partnership with our clients in the creation of total-perfonnancc products; 
integrating technology, utility, and beauty to instill confidence ;U1d pride in our employees. in our cl icnts, 
and ill our clients' customers. 

We are fu rther comm itted to the appl ication of our combined skills and energy to power these products 
through manufacture and into the marketplace ... 011 schedllle alld wilhill blldget. 

Although we provide a comprehensive Product Development service to our clients, their overriding 
requirement and perception of our service is that we improve their product imagc and therefore their 
corporate image. In order to attract clients we tnust ollrselves project an image of excellence ~nd 
elegance in every aspect of our business and in all of our communication with the public. Otherwise we 
are 110t credible, regard less of our capab ility. 

CORPORATE OBJECTfVES 

It is the policy ofClclllcnt Designlabs to interpret our commitments in the fOfm ofobjectivcs which can 
be casily ullucrstood and accepted by all of our people, and to provide the latitude for each (0 work 
toward Ulcse objectives in a manner which he determines is most effective within his own area or 
responsibili ty and which is in hannony wi th his fellow employees: 

OBJECTIVE I: MAXlMTZE OUR LONG-TERM PROFlT 

/Vi/hom profit lit) otller objective is IIchievable by any meallS. 

Our profi t is the measure 0 f our contribution to society and of our efficiency ill making that contribution. 
In a 1110re immediate sense, our profit will be enhanced as we enhance our clients' profits and as w.: 
sllcceed in improving, simp Ii fying, and standardizing our intemal procedures on a continuing basis. 

OBJECTIVE 2: SERVE OUR CLIENTS TIMELY EXCELLENCE 

We exist as an organization to serve our clients. Once we have been retaincd by a clicnt, we become in a 
large sense part ofthe client's organization, and we share his commitment to the success of the particular 
projecl at hane!. The client has retained us because he believes we have ski ll s which he either does not 
have or cannot apply in a timely manner. Because we are guiding him through a process \ hich he may 
not understand, it is our responsibility to educate him as we go and to respond to unrealistic demand· 
with professional courtesy, gentle persuasion ... and realistic alternatives. It is imperative that we 
commun icate with our cli ents on a timely basis and in a manner whieh will assure them that they arc 
highly valued by Clement Designlabs. A client can be lost by poor oommunication just as easily as by 
poor performance. Nei ther is acceptable. Without a continuously expanding base of sati sii ed cl ients 
confinll ing oLlr record of outstanding professional perfomlance and integri ty, growth is impossible ... and 
even survival is unlikely. 

Eve,.y PUSO II ill evel)' part of ollr orgalli1.lltioll /JII/st view /tis illdividllal respollsibility ill clIlltexllVitit 
this eelltml purpose of servillg Oil,. die/lls. 



OBJECTIVE 3: FOCUS OUR EFFORT ON OUR STRENGTHS 

Clement Dcsignlabs has an outstanding record of excellence in Product Development and Manufacturing 
Services for c li ent-companies ranging in size from new ventures to established corporations, and 
involving a wide variety of products. Our primary interest is in high-technology companies and products 
because of the character of our geographical location and because of the cmerging industrial growth 
pattem of our country. 

Due to our intimate involvemcnt in the birth of many new ventures [or more than thLCC decades, we have 
acquired sufficient experience and knowledge to enable us to create new ventures of ow· own. We shall 
examine such opportunities as they are generated through the norma l course of our Product Development 
Consulting activity and shall exploit those which are consistent with availab le capital and with 01lI other 
objectives. Although such new ven tures will be operated independentl y of our core Product 
Deve.lopmcnt Consulting activity, they arc expected to contribute to the total growth of Clement 
Designlabs and to enhance the benefits to all of our employecs. 

OBJ ECTIVE 4: GROW 

We mllst maintain a continuous and consistent pallen) of growth For two basie reasons: 

First, our primary lidd of interest, high technology, is expanding at all exp losive rate, at least equal to 
thM of ,my social force ill recorded history. We are in Ule midst of this teclUlological revolution which is 
having, and will continue to have for UIC foreseeab le future, consequences perhaps greater than those of 
the great industrial revolution. We cannot merely sit and watch. To do so wOllid be to lose market share 
anc! credibility as a dynamic, progressive Product Developmen t organization. Moreover, we choose to be 
leaders in this adventure, rather than followers. 

Second, we must attract the highest caliber persons available, those who are leaders in their OWI1 right 
and wlto are concerned about thcir own personal growth. Growth opportunities for our people can only 
flow Irom a planned and sustained pattern of growth of our company. 

OBJECTIVE 5: ATTRACT THE BEST EMPLOYEES 

To repeat, we shall attract the highcst caliber persons available for all positions in the company. 

We shall provide a stimulating and enjoyable atmosphere such as to encollrage individual initiative and 
to instill a sense of pride and accomplishment in all of our people. 

Financi31 rewards, benefits, security, advancement, and personal recognition will be commcnsunlte with 
performance. 

OBJECT1VE 6: MANAGE BY OBJECTIVE AND BY EXAMPLE 

These CoqJorate Objectives will serve as a model for each supcrvisor to emulate in his particular area of 
responsibility. In most cases his specific Objectives and Procedures will be ill documented fon11. Til all 
cases they will be stated in such a manner as to be credible, understandable, acceptable, and further 
consistent with the spirit oFthe Corporate Objectives. 

Certain procedures in our company have evolved from many years of experience in performing the same 
general type of work. At any given point in our growth they should be as efficient a we know how to 
make them. As each new person joins the company he is obligated to understand these procedures as 
they ex ist and to practice them until such time as he can improve upon them . .In other words, established 
pracllce should always be regarded as the dcfault mode ... comfortable to have around to faJl back on, but 
always subject to improvement. An understanding of this policy will help to assure personal fulfillment 
and motivation throughollt the organization, wh ich in tum will help to pcrpetuate the professional 
dynamic efficient company we all desire. ' 

CARLJ. CLEMENT 



THE HISTORY OF THE XEROX ALTO 

March 19,2002, Los Altos Hills, Cali fornia. 

In Jllne of 1972 Clement Designlabs received a request from Xerox PARC to participate in a 
competition with two other industrial design firm s to design a device which they tcrmed "a 
Repl~celllcnt for the Pad and Pencil," to become part of Xerox' "omcc of the Future" theme. I 
accepted, and was then introduced to Doug Engelbart at Stanford Research Instirute (SRl), who had 
t~lshioned a "breadboard" of tbe device, thc rudiments of what we now call a "desktop computer," a far 
cry from the behemoths of iBM and Contro l Data, etc. to which we had become accustomed. Th~ 
central featu res of the device were a "mouse," a pictorial interface, later referred to as "Gur" (Graphical 
User Interface), and a 5-key binary mini-typewl;ter. We proceeded with the project, through aoalysis, 
concept drawings. fonmcore mockup, and concluding with a hard model. the features ofwhieh were: 

I) the lirst detachable keyboard, 2) the first tilt-and-swivel monitor, 3) the first 3-bulton mouse, and 4) 
the li rst compact combination of a "garageablc" mOllse, keyboard, and mini-typewriter, all 
characterized by the expected elegant appearance for which Clement Dcsignlabs was renowned world­
wide. Our project team includcd Ken Campbell, a seasoned engineer; Fred Stengel, one of my students 
at San Jose State . niversity, and myself. Upon completion, I presented our model to our Xerox 
contacts, Bill Engl ish, Dong Fairbairn, Dave Liddle, and otbers working fo), Alan Kay, who reponed to 
PARC Director George Pake, then later to John Seely Brown. Shortly thereafter we were advised that 
we had won the competition and accordingly were given the follow-on contract to proceed with the 
production-engineering phase. 

Upon completing this ass ignment, we were commissioned by Xerox P ARC to manufacture a pilol-mn or 
80 units (including computer/monitor, keyboard, mouse, and mini-typer), given that PARC had no 
manufacturing facilit ies of its own. We were to work with Riek Nevinger, purchasing manager, and 
Tony Ciuffini, development engineer at Xerox EI Segundo, whose crew would then iosert the electronics 
into ou r packages. The finished units were planned to bc delivered to all Xerox divisions for use in an 
Alto-dependent interacti ve communication network. Lo, the product was so successful, even based upon 
crude prototype tooling, that Xerox gave us a number of serial contracts, each for 101V hundreds of units, 
totaling about 2000 units over a period of more than 10 years. Xerox hadn't followed through with the 
high level (injection-molded plastic and metal die-casting) tooling for the uncxpectedly higher 
production levels, so in about 1976 1 unilaterally upgraded the tooling somewhat, at Clement 
Designlabs' expense, CUlling the cost by about 1/2 and increasing the concomitant profit, which r , also 
unilaterally, shared with Xerox .. Thereafter Clement Designlabs designed many other products for 
PARC, including a horizontal-format version of the original vertical-fonnat Alto, a Japanese Kanji 
version of the Alto, a portable Alto, 9-micron IR item-gate tOllch sc reen masks for which we did the 
basic opt ical research and mfg., and the first scanner. One of our later modificat ions was the inclusion of 
a wire-cloth layer imbedded in the fiberglas housing to comply with the new US "Tempest" secrecy 
regulations to reduce the RF leakage containing the key-click information. One of our Alto 1I11iLS is 
retained in the Smithsoniallinstitl1te pel111anent collection. 

It was du ring this pel;od thaI Steve Jobs was allowed to tOllr the P ARC facility, where he saw the 
Clemen! Designlabs product, which, according to John Seely Brown, Research Director of PARC, 
"took his breath away." Shockingly, Xerox allowed the product to go into public domain sans patent 
protcction, meaning that the high-quantity manufacturing-design contracltbat Clement Designlabs had 
anticipated wasn't going to happen. Jobs thcn appropriated the technology and abandoned Apple's 



"Apple 2" product lines, starting its first copy of the Xerox Alto, the Lisa, which was a dismal fai[Llre. 
Apple thell recovered with its Macintosh. Meanwhile Bill Gates' Microsoft was working on its 
"Windows," a different adaptation of the Alto technology. Microsoft became the more successful 
company, Iflrgdy because of Gates' open aUitude, wherein he welcomed applications software from 
almost any source. .lobs then sued Microsoft (and Hewlett-Packard) for infril1ging on "Apple's 
copyright." As a formcr employee of Hewlett Packard, I offered myself as a witness for HP in the trial 
(copy enclosed), to refute Jobs' claim. During the later anti-tnlst trial , US v. Microsoft, my letter to 
Gates extolling the viltucs of Microsoft's intcgratcd "Office Suite," (copy enclosed} was entered as 
evidence into the trial. 

Recently I became acquaintcd with John V. Titsworth, a former Xerox top management executive, who 
exp lained in hi s books, "Win Some, Lose Some" and "Entrepreneurs, Bureaucrats, and Enthusiastic 
Idiots" that the reason for Xerox not pursuing the Altos concept, but letting it go into public domain 
sans patent was that "computers" wOLlld have been inconsistent with the Xerox "copier" cu lture! 
Tragically for Xerox, they allowed others to harvest the results of the. seeds they had SOWI1. b~ 
abandoni ng what has come to bc one of the Illost revol utionary and successful technologies of the 20" 
century. 

In 1984 J retired and sold Clement Designlabs, which was still supplying Alto pam to Xerox , EI 
Segundo as of 1986. 

The documen ts in this booklets are only those essential to a brief but accurate accounting of the 
project, taken from Clement Designlabs #72- 17 Job Book, which contains the detailed "wurts and all" 
history of what we call the iterative process. Product development, for all of its scientinc method and 
organization, can be a messy process --- in more ways than one. Not only are there unproducti ve side 
roads, back-tracking, and l'UIUling in circles, but in this case, litera ll y, some of the documents were so 
coffee-stained that they had to be rehabilitated through "Adobe Photoshop" in order to be presentable. 
Any errors in the recycling are assumed to be minimal and not damaging to the authenticity of this 
booklet as a vehic le for explaining the Alto projec t and the product development process at large. 

My assoc iation with Xerox PARC was one of the most exhi laraling and rewarding during my entire 
professional career. Never have I experi enced a more cr~ative and stimulating f,'TOUp of cngineers. 
Recent ly, I made a new conncction wirh Doug Fairbaim, my main contact at PARC, who remains 
activ.: in the computer fi eld. He is currently considering ncw applications for th e now-ubiquitous and 
seemingly etemal Alto technology, some 30 years after the original work by the Xerox-Clement teanl! 

Carl. J. Clement 
12785 Dianne Drive 
Lo Altos Hills, CA 94022 



r. Ililliam K. l':uglisll 
Xerox Research 
Hillview t. Coyote Hill 
Palo Alto, California 

Dear Hr . English: 

June 29, 1972 

We are pleased that you are considering our assistance in the desil'n of 
your nE!'i1 Office System. 

Ye hope that you became aware during our first intervil!lil that our firm is 
devoted to product innovation and i~provement in s total sense; ve arc en­
closing a brochure of representative material to reaffirm this fact. Sbould 
our propoaal prove acceptable, as we begin work on the project you will find 
that our designers and engineers apparently pay little attention to atyling 
at the start. You can expect th~ to queation man, functional aspectl, 
vhich you migbt take for granted, lind to work side by side with your owu 
engineers in an effort to discover and take advantage of all possibilitiea 
for 1:I8XimizinR the coupling efficiency between your System and the user. 
Cardboard and 2 x 4 geometry studies will be in abundance, and we plan at 
least one trip to SP~ and/or other appropriate facilities. 

~·ol1o"1.n!l our brief el..'periences with the equipment in your labol.'lltories and 
our porusal of the Doug Engelbard article, we also are believers in the pro­
found nature of the advances which your System can bring about. ~Ie share 
your feeling that a completely new concept is necessary, which wHl not only 
dramat1:i:e the essence of the System but vll1ch Yill relate it intimately with 
the uaer, or should we say, participant --- ahtoat 01 an extenaion of himself. 

You Yill notice that we have listed the various phases follOWing Advallced 
Design, but without statement of fees, as ve indicated would be the case. 
One itf.llll that might deserve additional eltplauat10n is n under AdVanced De­
sign; Design Layout drawings. If we continue through the entire program 
as planned, this itam bec~a unnecessary (inasmuch 88 we can communicate 
to ourselves 1ll0rC! expediently than to others), saving the amount of Sl060. 
Ho shall quote on the Documentation Phase mid1iay toward the end of the Ad­
vanced Design Ph~e. as the number end type of drawings beco~ predictable. 
Although not 80 clearly identifiable, other similar eavinge arl) implicit in 
our continuity of effort throughout the final production and delivery of 
complete units. 

He lire pleased to propose as follows; 



William K. English 
Page 2 
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PROlJUCT: 

1. Office Syatum, including: 
... CRT Display . 
b. Keyboard. 
c. Key Set. 
d. Writing-Pointing Device (Mouae). 
e. Horizontal Surface. 

OIlJECTIVES I 

1. Hanufacturtng economy to be max1lllized, consistent with tooling 
amortization over pilot run of 32 unit •• 

2. liuman factors to be consittent with office euvironaent end to 
maxtmize eeae of operation and operator comfort. 

J. Appearance to dramatize this new concept, to relate the devices 
to the user in an int1l!lAte .. non ..... chine .. fashion, and to maintain 
and prolllOte the identity of Xerox as a lMIluf.atuur o.f innovative, 
high quality equipment. 

4. Physical volume to be miniMised, conaiatent with function. 

PROCEDURE : 

PHASE I. ANALYSIS & p~-:ELntlNARY DESIGM (4 IlKS) 

A. It will be your reaponsibility to aupply: 

1. The following componenta (or drawings and epccifications): 
•• CRT Chud •• 
b. Keyboard. 
c. Key Set. 
d. "Mouss" . 

2. Product specifications. 

3. Operating instructions. 

4. Contact information on typical users. 

5. Marketing information as required to develop the design, including 
information on and photographs of similar equip~ent. 

6. Reproducible samples of your logotype. 

7. St4t~ent of any preferences or exclusions not covared under 
objectives above, particularly as regards color. 



William K. Engliah 
Page 3 
June 29, 1972 

B. During our analyaia, ve ¥ill: 

1. Review your ensinaarina specifications, drawinga, 
and available hardware. 

2. A11lllyze your bumen factora, envir01Ull<mtal, servicing. 
and functional restraints. 

3. Study appearance and features of .11Idlar equipment. 

4. Consider materials and manufacturinggmethods appropr1ete to 
projected production quant1ties. 

5. Consider approach .. to minimizing physical volume. 
consistent with desired funct60nal characteriat1cs. 

C. TIlis analysis will be the basis for deYeloping prel1lUinny design 
specifications and d .. i8O configuratioo •• carried out in a eeries of 
loose sketchea and/or 3-dimen.ionel cardboard vtaualieationB. 

PhASE II. ADVAHCED DESIGN (7 WKS) 

Baaed upon evaluation of Ph .. e I and review of all parameters under B above, 
we will develop 11 definitive repre.entetion of the SysteQ to be transmitted 
ao follows: 

1. Loose appearance sketches and/or cardboard visualizations 
as necu.ory. 

2. Design layout drawings ahowing e.sential featuros of the 
deaign and critical exterior dimensions. The dravi8g will 
include not .. of general specifications for .. terials, finisheD, 
clearances, etc., required to make individuel part drawing' for 
production. 

3. Clay modelea) for form study (non-deliverable). 

PHASE III . FUNCrIO~w.. AND APPEA!W,CIl MODELS (4 wr.s) 

1. To be faithful in appearance to production versions. 

2. Wil l provide for mounting of operating electronics. 

3. Will be fabricated from most appropriate and expedient 
materials for one-of-a-kind production. 

4. Will be suitable for total operator involvement and 
subsequent evaluation. 



William K. EQ8liah 
Page 4 
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PUASE IV. COLOR SCllEl"J! @NC\JlI.R!:\'lTLY) 

Following analyll1 .. of preaant and potential products, a color scheme will 
be selected, cOll8ist1og of 2 colors, plus quaai-black lind bright ... tal. 
It will be transmitted &8 follows , 

1. Preliminary (approx1~t. chroaa and value) colors on large 
chipe for your evaluatioD and eubsequent refinement. 

2. Final colora to bo lacquer-.prayed on appearancel funcUnnal 
IIIOdela. 

3. 6 standard sprayed paint panela of each color tor vendor 
paint specification and quality control. 

PEASE V. DOCL'MlI1ITATIO!'l (5 1oIKS) 

Ilased upon the des1&U schieved in Phue II, end in place of Layout drawings 
under 2 above, we vill provide docuaeotation for fabrication and assembly 
of 32 units, including : 

l. Individual part draw1ogs. 

2. Aaaell!bly dravitl8a .. naeded . 

3. Parts list. 

4. Specifications. 

5. Co~r.-ready art. 

PlIASE VI. PROTOTYPE; 2 UNItS (3 Wi:S . +"'y!NOOR LlWl TnlE) 

1. To be fabricated UIIing final producticn materials and pro­
cesses. baaed upon doe_tation in Phase V. 

2. All documentation to be updated following fabrication and 
88/Jembly. 

3. Includes all purchasing .nd vendor li~8on . 

PHASE VlI. PRODUCTIOll RUll: 30 UNITS (6-0 ms. + Vl!lillOR Lr.AD TDIE ) 

S4IIlO as above. 



William K. English 
Pase 5 
June 29, 1972 

FEES & PAYMEllT: 

1. For tho work outlined above, our feea are AI follows , 

Phase I 
Ph&8e II 
Phau tIl to IV 
Phases V - VII 

$4340. 
6120. 
2525. 

to be quoted later. 

2. Fees payabla monthly. 

3. ~ additional work reaulting from program modificatIon 
by cliont billable at: 
a. $30/hr. for conference/creatl.e tlme. 
b. $lS/hr. for mechanical/drafting time. 

SCHEDULE: 

w. can begin within 5 working days and complete all work within 26 weeks, 
contingent upon ti=ely and accurate reapoDaes from Xerox personnel. 

We look forward to workiJ13 witb you and your orllanization on what prol4iaes 
to be the cost st~ulatlng project we have aeen to date. 

Your endorsement hereon ahall constitute an agreement between us. 

Please return the slRnad copy. 

Sinceroly, 

CJC:cc Cad J. Clement 

I accept tllis propos.l and all terms herain. 

~--------~-----------------------(client company) 

(authoriz~ndiv1du.l:r- (diito)---



Terminal Packaging Guidelines for 

Clement Laboratories 

I. General 

A. All mounting holes shouln be pre-tapped. This includes mounting 
holes for keyset , keyboard, mouse , external device, and BNC 
connectors . 

B. One person should b e capable of assembling or disassembling the 
terminal without aid. 

C. All screws shall be Phillips-head type . 

II. Keyboard 

A. It should be easy to align the keyboard with the case. This 
means the keyboard should mount to the top r~ther than the base. 

B. The keyboard should be removable from the case without loosening 
or removing the connector mounting bracke t . 

III. Keyset 
(.to& S ,"lE' 

A. The functional designhof the keyset should closely follow tha t 
of the SRI keyset. Especially , the switches should be rigidly 
mounted and the trip point should be externally adjustable . 

IV. CRT hous ing 

A. The brightness , contrast, and volume controls shall be mounted 
to a non-removable portion of the chassis. They shall be 
mounted out of sight , probably under the CRT housing. 

B. The CRT itself shall be removable without dismounting any of the 
electronics. 

C. The T.V . printed circuit card shall be mounted in such a way as 
to assure easy access to the top side of the board for component 
replacement. 

o. Each major electrical component should be re~vable without 
moving any other component. 

E. The high voltage asse~hly shall be mounted in such a way that 
the rectifier assembly is at least 1 " away from any metal part. 

F. 
I . 

Hooks or holes should be prov~ded on the bezel to attach the CRT 
grounding spring . The spring should go across the end of the 
tube opposite the high voltage pert. 



Page 2 

G. The logic board shall be mounted in such a way as to make 
insertion and removal easy. NO screws should be used if 
possible. 

H. There should be ~. clearance for components on the logic board. 

V. Base unit 

A. The power supply unit should slide out the back of the base if 
possible. If this is not possible, it can drop out the bottom. 

B. The strain reliefs for the external cables shall be part of the 
power supply unit and thus remain with the power supply when it 
is removed. The same applies to the interior connector 
bulkhead. 

C . 'P OUll:Q c.oRD WOULD ae. :!> W Ill-E. "Nf ... 

These quidelines should not be interpreted as requirements. Any of 
them which add "significantly" to the cost of the unit are subject to change. 
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EARLY CONCEPTS: MEET MR. COMPUTER 



EARLY VARIATIONS ON A THEME 



;~-- DEVELOP FURTHER 
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EARLY CONCEPTS; E PLURIBUS WHICH UNUM? 
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EARLY TILT/ROTATE: RUBE GOLDBERG TAKE NOTICE 
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CHANGE YOUR TIRE, ANYONE? 



FURNITURE 101 
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FURNITURE 201 
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FURNITURE 301 
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EARLY CONCEPTS: HERE'S LOOKING AT YOU, KID 
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EARLY CONCEPT: BALANCING ACT 
UNDER THE FLOODLIGHTS 



Client Communication 

OHE (/,71/ 
PROJECT 

'J MEETING AT ______ _ 

0HONE CAll CJC & NORMAN SEAL, DEPT OF HEALTH, EDUCATION, & 

PARTICIPANTS BUREAU OF RADI LOQICAL I:lEALllL -- -
SUBJECT 

"1f-OOR-€eMPUTEROt:l'ff>tff-W-AS IN-THE RANGE 0 

lO-18KV, WE HAVE NO PROBLEM," 

------ ----

-------~--------

,-------------- -

- ---------------------

----------
- -,.~-----------

,--------
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TAKE OFF YOUR MASK; IT'S NOT HALOWE'EN 



-Q. :P: " 

L¥1 ~u5+>-1 ~~ 

EARLY CONCEPT: "IF YOU KNEW SUSIE" 



ceLl OPTICAL COATING LABORATORY, INC. 
27e. G:rrn .. AYE: • p.:: ~~'I( ' $99 SA"-~ ROSA CAL r::'1\!.' i:"':! _ ·:~E-~::' 
HEP'10'~": '0" 5:~.r..;!'" 

Mr. Carl Clement 
Clement Laboratories 
2560 Wyandotte Street 
Mountain View, California 94040 

Dear Mr. Clement 

AUQust 4, 1972 

It was a pleasure talkinQ with you the ~ther day. Per our conversation, we 
are enclosing literature describing REA , our multilayer antireflection coating. 

HEA Is an all-dielectric, multilayer, thin film coating which, when It Is 
vacuum-deposited on the surfaces of Qlass and certain plastic substrates, 
will reduce reflections, increase transmission throuQh the substrate, and 
sharpen the Image of the object viewed through it, 

Originally deslQned for use on instrument glasses In military aircraft, REA 
Is widely used in periscope, LLLTV, hiQh resolution photogTaphlc and military 
sighting systems. All windows on U. S. manned spacecraft, except Mercury, 
have been coated with HEA. In 1968, use of the coating In the optical system 
of a special movie camera won an Oscar for OCU for its technical contribution 
to the movie Industry. A major manufacturer of high quality stili cameras, under 
license from OCU, coats all of Its lenses with HEA, 

As early as 1966, OCU was deposltinQ the coaUnQ directly on tube faces. 
PrIor to that time, HEA was deposited on an implosion shield that was subse­
quently cemented to the tube face. On a production basis, coating deposition 
can be made on implosion shields and/or tube. with diagonal measurements up 
to 30·. The length of the device can total 11". Larger sizes can be handled 
In special equipment. Enclosed are speoiflcatlons for HEA on gla8s and certain 
plastic substrates. along with a sketch depicting various ways the coating is 
used for display purposes, 

Under separate cover, we are sending you two samples of REA on glass. One 
sample simulates the coating on the front surface of a CRT. The central portion 
of the glass disc Is coated and the back side of the disc Is painted. By reflecting 
light from the clear side, you cen see the tremendous difference In reflecting glare 
from the coated and uncoated parts of the disc. The other sample demonstrates 
the properties of REA when it Is applied to both surfaces of gla88 , as it would 
be to a free-standing coverplate. 

I hope the foregoing, the enclosure and the samples w1ll give you an Idea of 
the value of HEA and thet we will hear from you. 

LSH/LP 
Enclosure 

D(ULENCE IN HIIN FilMS 

~n~~~£. 
~. Howerton, Sales Manager 
Electronic Thin Films 
Technical Products Division 
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EARLY CONCEPTS: TILT METHODS 
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XEROX 
Novtd>cr 9, 1972 

1Cr. carl Clement 
Clement Laboratories 
~560 Wyandotte 
Mountain View, california 94040 

Dear Carl, 

enclosed i.e a pictorial diagram of cable inter-connectioM for the 
terl!linal. You should not .... WDe that the cables IlIIISt run exactly as shown 
but it does give It picture of where dqnals oriqinltte and on what cables 
they arc carriod. Below is a word description of the flDlction of each 
cable and tho approximate she of the connector used with it. 

CABLE AI 

CABLE !!.' 

CABLE £1 

7 twiated pair (22 AIIG) 
2 CQP.X 

O.D. - < 0.5" 
Connector: 19 PIN "Deutsch" 750 series - (see enclosed 

drawing) - Designated "CAW on drawill9. 

Use, Runs between wall and terminal carryinq audio 
on 3 T.P., data on 2 T.P. and video on coax. 
(2 T.P. are spare.) 

35 single conductors (28 AWG) 
2 single conductors (20 AWG) 

O.D. ~ 0.24" 
Connector I 52 pin rectaDqular connector'" 2" x 't". The 

.hell which enclosu the plug part of the 
connector ia '" 1" deep. Des ignated "CD" on 
drawinq. 

use, Carries keyboard, keyset, and l'IIOuse data 
bebroen th08e devices and the inte.t'!ace board 
in the T.V .... ser:lbly . Note that it mlSt also 
go through the power supply encl08ure to pick 
up +5v, -l2v, and Q/D tor distribution to the 
keyboard, interfaco board, etc. 

10 s i!l']le conductors (30 AI'IG) 
0.0. ~ 0.13" 
Connector: 19 pin rectanqular connector'" 1" x 't". (He 

aren't set on this connector yet, but the 

XEROX COfIPORATION. PALO ALTO RESEARCH CENTER 3180 PORTER OR PALO ALTO. CA 9'304 • 1.15149J.lflOO 



Use: 

Page 2 

dilllen8 iOM wi 11 remain about the same. 
Designated "0::" on drawing. 

Carries data and power from mouse and key set 
to lteyboard where the data enters cable "8". 

I hcp.' this i ~f:>rmation clarifies the situation and please feel free 
to sug9est variati ~n'3 which would ease the packaging problem. 

DF: cer 
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Section 4/Subminiature Switches 

?!~~~, 
~~). 

These long life SPOT subminiature 
switches provide reliable switching in 
limited sp.cc. Variations available in­
elude integral Or auxiliary actuators, 

,ralings 10 10 amperes. silver or gold 
.crossbar contacts and military approved 
lypeS. Dimensions shown apply 10 all 
basic types. 

2LM-C 

24LM·C 

)LM-C 

it a pin type switch and bu • 
ratio, of 5A 250 VAC. 

is a pin Iypc switch wilh ,old alloy 
crossbar contacts for use in Jow 
energy circuits. 

is a pin type swilch llnd has a 
f:tting of lOA 2-'0 VAC. 

5LM 1·£ meets the requirements of 
MIL S 8805 .nd MS 25085.1 

SLM 1·0 meets the requiremcnls oC 
MIL S HH05 und MS 25085.2 

. 

.., 
....... ..'-.-'- .1Il - ---l 

STYLE -C TURRET TERMINALS 

ELECTRICAL RATINGS 

VOLTS LOAD AMPERES 

2LM 24LM 3LM 5LM 

125 A.C. RES. II\d IND. 5' I 10' 5" 
250 A.C. RES. ,lid IND. 5' 10' 5' 

30 D.C. RES. SEA lEVEL 5 I 5 5 
30D.C. IND. SEA lEVEL 3 .5 3 3 
30 D.C. RES. 50,000 FT. I 4 I 4 5 
30 D.C. IND. 50,000 FT • . 2.5 .5 2.5 2.5 

115 A.C. LAMP 1.5 
28 D.C. LAMP 2.4 

FORCE and MOVEMENT SPECIFICATIONS 
2U1 .24LM 3LM SUI 

Opetlt, fOlc, -ounces .5 Wax. 614 ••• S M, •. 
Release IOtee - ounces I Min. 1 Min. 2Mln. 
WoYolnont DiHtlontial- IRth.s .004 Malt. .004 M:u:. .DO·' Mn: . 
p,.t,nel Inch •• . 030 Mill. . 030 Mill . . 030 M:t.lt . 
OyertlOiwel-IMhrs .005 Min. . 005 Min. .OOS Min . 

OTHER TERMINALS AVAILABLE ON SPECIAL REQUEST 
Other terminal styles which may be furnished are shown below. To order one of these types, the "C" in the C3t31og pan 
numbc,r is rcpl3ccd by the letter designating the desired style. Celt: Quick connect style "A" i$ described as 2LM .. A) 

STYLE -A . 
QUICK CONNECT ~_.p 

Male soldcrlcss 
terminal that fils 
miniature. female -'L.::;:::~" 
quick councet 
terminals 

STYLE -0 
DOUBLE TURRET 

Facilitates Solder, - .. r=l:~p 
Wrap·around and -L..I . 
Junction Joint 
Connections 

STYLE -E 

SOLDER ~ 
Wire is Inserted in . lit 

termmal hole '0' ..... ~ 
strong mechanlCI' =.,.:J .., 
connection - ~ I 



0.. 
o 
:r: 
(f) 

>­
-I 
al 
~ 
W 
(f) 
(f) 
« 
(f) 
al « 
-I 
z 
~ 
(f) 
w 
o 
I­
Z 
W 
~ 
W 
-I 
() 



Xerox Palo Alto Research center develops 
cutting-edge technologies 

By Tom Foremlki 
sPECIAL ro Tl-€ E ICAJoWER 

I
N LATE 1979, Steve Jobs 
and a handful of Apple Com­
put.er enginecJ'8 vi8ited Xe­
rox's l'OfM!orch oonter in the 
h eart. of Silicon Valley. At the 

t.irnc. Cupertino-bA.&ed AI)ple was 
king of the pcl"8OnaJ computer m£tr­
kct and IBM wos nowhere to be 
IiOOJl . Yet what Jobs and hia col. 
leol!Uos saw took their breao, away. 

~1 'hey saw worKstations with 
graphical uscr interfaces, ioons and 
the mouse. "Why aren't you mar­
keting this?" Jobs is reported to 
huvc nskcd . Back uiAlmle,Jobasct 
t.he compa ny on a new course to 

build at commercial product. bMed 
on whet he'd 1Ie(!I'\. This led lint to 
the Apple LiB&, and then to the 
Maa.toeh computer. 

The Xecox Palo Alto _reh 
Cent.eT. 01' Parc, continues to work 
On cuUine-edge technologies and 
its work could agoin sbapo the de· 
vcloprnent of our (X)mputers 8nd 
the way we use them. ) 

Imagine It J'e8earch center where 
more than 250 of t.he the top spe­
cialiet. in fields aM diverse a8 an­
thropology, Hnguiatlc., psychology, 
nanotechnology and computer 
&ciences ruin~le in 8 relaxed univer­
sity CllmpuB setting. Xerox Pare. 
founded in 1970, is one of the most 
innovative computer rosc8f'Ch cen~ 

center, is considered a techn.ology visionary 

ters in t.he world. 
Xerox Pare holds a special di8~ 

tinction in computer industry his­
tury. It was Xerox PafC that gllve 
U8 much of OUr current. computer 
technology, 8uch 0 8 Et'rllphicru UISCl' 

interfaces 88 1:4(."(n"l in Microaoft. 
Windows and Apple's Macintosh; 
the mouse, the JIlKer printer, Ether­
net. local area net.works and it WUB 

here that the Alto, the first pemon ­
al computer, was developed in 
1973. 

Under the lcodol"Bhip of John 
Seely Brown, Xerox's chief scien­
t.ist and director of Pare. Xerox is 
ful"lding research and development 
of some of tho most int.crcst.ing 
idous in the computer industry. 
Xerox won't discloBC how much it 
invests in Pure. 

"John Seely Brown, is one of 
(lur beat technology visionarios," 
Rays Paul Saffo, a reaoarch fellow 
at Lho Institute for the }'-'utllro, a 
Ml.,nlo Park-bosed technology 
think tank. HHis work ot Xerox 
Pore is producing some of the mos t 
innovat.ive idea8 uround," 

Drown, who haa been at Pare 
gince 1978. has directed the ro­
search conwr to work on idetus like 
ubiquitous computing, adaptive 
learning technology and to study 
the social ospecu of how technolo­
gy is U8(.'<i . Computer technologies, 
Brown believes, can help people 
cope with rapidly changing do­
m.and~ at home and at work. 

'rhi9 approach looks beyond 
new word prooossing and spread­
sheet packages, beyond ever foster 
microprocessors and {.:'reatcr min -

I Sec PARC, C-7] 



Dr. John Seely Brown 
Xerox Palo Alto Research Center 
3333 Coyote Hill Road 
Palo Alto. CA 94304 

Dear Dr. Brown: 

3/15/94 

I read with great interest and fOlld memories the description in the 3/13/94 Examiner of the work that 
Parc has done for more two decades. As you may recall, it was my company, Clement Laboratories, that 
did the product design on your Alto, then went on to manufacture more than 2000 packages for your EI 
Segundo division. We were introduced to the mouse-icon technology by Bill English and Doug 
Engelbart, circa 1971 , at SRI. 

My recollections of your inllovative techology and brilliant, creative people parallel the Exam iner article, 
and more. 

Although I retired from Product Design Consulting in 1984, I have never quite lost the zest for "never 
leaving well enough alone," and the experience with the Alto confirmed me as an everlasting computer 
devotee, 1 am particularly interested in the description of your Liveboard, and its potential appl ication as 
a product design interface. For a dozen or so years I've had the notion that the traditional drafting board 
still has some redeeming, if not endearing, features in this regard, and wondered whether the typical crt 
mon itor,or mega liquid crystal display, and the drafting board could be combined in sllch a manner as to 
offer a more natural {to me, at least} and lin i-focus device for such purpose. I had not thougbt about the 
networking feature, and for my single, retired-person use it wouldn't be necessary, 

I should be most interested in any information you can provide on the Liveboard or similar products. 

Congratulations on your longevity as a most creative research center. 

Sincerely, 

Carl lClement 



25 March 2002 

Carl Clement 
Clement Designlabs 
12785 Dianne Drive 
Los Altos Hills, CA 94022 

Dear Carl, 

It's good to get connected with you again, after the nearly 30 years since we worked together on the many 
Xerox P ARC products. I take great pride in the work we did and am glad you are making an pjfort to set 
the record straigh t. 

One of tbe great things ahout PARC was the opportunity to work with so many outstanding people. I 
recently met my former boss, Bill English, who is now living in Marin and is spending a lot of time sailing 
on the Bay. Alan Kay recently sent me a note asking my opinion on the idea of resurrecting the NoteTaker 
(portable Alto) architecture in a modem form. Last summer I made a pitl'.h to David Liddle, now a Venture 
Capitalist at US Venture Partners. Chuck Thacker, the father of the Alto, has been at Microsoft for many 
years. I recently ran into him and found that he was heading the design of the latest tablet PC. 

Last week, I had dinner with Steve Purcell, one of the software engineers working for Alan Kay in the 
early 1970's. We both have sixth-grade daughters going to the same school in Mountain View! As part of 
their sixth grade computer science program, they used a program called Stagecast, authored by a company 
headed by Larry Tesler, a key Smalltalk and Alto software developer. A small world indeed! 

So it seems quite timely that you found m(l at this time after all these years. Last April I wandered into the 
Computer exhibit section of the Smithsonian in Washington DC. My daughter accompanied me. I was a bit 
surprised and delighrod to 800 the Alto with the workstation you designed sitting there in a prominent 
location. I got to tell her ofthe times your team and I spent working out the details of this elegant product. 
Rememher at the time it was designed for the POLOS (pARC On-line Office System), wblch was the 
precursor of the Alto. When the Alto was horn it quickly ohsoleted the POLOS program, but it did adopt 
the workstation design you had done. 

I believe your team also gets credit for the design of the NoteTaker packaging. This was Car more 
challenging in that it was the first portable computer. Developed in 1978. it preceded by several years that 
other famous portable from Compaq. NoteTaker ran Smalltalk, used an 8086 processor and floppy disk, 
had voice input and output, a bit map screen with an integrated touch pad, and of course an Ethernet 
connection. A custom power supply and an integrated battery pack made it truly portable. It holds the 
mark of being the first personal computer booted and used on airplane (p. 327, ~alers of Lightning, by 
Michael E. Hiltr:ik). On(l oftbe NoteTaker computers is on permanent display at the Computer History 
Museum. 

I was disappointed that Xerox didn't take the Alto or NoteTaker into blgh-volume manufacturing and 
marketing follOwing your limited production runs. However, we can all tak(l pride in its original concept 
and its evolution since Apple, Microsoft, Compaq and others picked up the pieces. 

Sincerely. 



CARL J. CLEMENT 

t2785 Dianne Drive Los A 1105 Hills, CA 94022 Voice: (415)948·0109 Fa,,: (4 15) 941·8173 

Mr. William Gates, CEO & Chainnan 
Microsoft Corporation 
Redmond, WA 

Dcar Mr. Gates: 

COpy 
11 / 17/97 

J am one of your many customers. As the industrial designer who productized the first " icOJ1-
mouse" computer for Xerox in 1971, I feel somewhat competent to evaluate your products. 

As you may know, perhaps the most important service an industrial designer provides is what we 
used to call "human engineering", now referred to as "user-friendliness". In the early days of 
electronic device development, it was common practice for Electrical Engineers to drive the 
process, to the point of shipping devices which could bc operated only by other electrical 
engineers. It was at this point in history that 1 had the good fortune to be hired by the Hewlett­
Packard Company as a drallsman. (The function of an industrial designer was unknown.) 

Within a few months I found my nichc. Along with improvements in cabinctry, my most 
important tasks became the elimination of the need for user cross-calculation of individual 
control panel functions and the virtual stamping out of tedious instnJction manuals. 

I later founded my own consultant industrial design firnl, and I began to notice a curious thing: J 
had competition! But it was not necessarily from other industrial designers; it was in the form of 
a new activity by the electrical engineers themselves, called SOFTWARE! In time much of my 
own activity became designing bit-mapped CRT interfaces. During this period I had the further 
good fortune to meet Doug Engelbart at SRI, the father of the GUl and mouse. You know the 
computer development history fTom then on, including the fraudulent claims by Apple. 

Having sold my company and propelled my last child through college, r have fll1ally made it into 
retirement, based upon a Microsoft Excel spreadsheet [ designed for the purpose. The integration 
of your many programs based upon a common theme now allows me to do easily al l the things 
necessary [0 survival, nay, thriva!, of a modern retired family: written communication, accurate 
tracking of health matters such as weight control, cardiac functions ; financial planning and 
investing; etc. Lately, of course, I can also communicate easily with the entire world via your 
Internet Explorer. r can testify from experience that research by this method beats using a 
separate browser or "letting your fingers do the walking." 

Such comfort would not have been possible without Microsoft integrated soltwarc. Kcep up the 
good work. I al11 prepared to argue the point with Sun, or Oracle, or Netscape, or Janet Reno! 

Yours very truly, 

Carl J. Clement 
enclosures 



CLEMENT D~: SIGNLABS 

12785 Dianne Drive Los Altos Hills, CA 94022 Voice: (650) 948-0109 Fax: (650) 941-8173 

Mr. David Packard, Chai mlan 
Ilewlett-Packard Company 
3000 Hall0ver Street 
Palo Alto, CA 94304 

Dear Dave, 

5/24/91 

From time to time I sec the l'eclII'ring story of the Applc-HP/Mierosoft matter in the news, particularly 
HP's contention that Apple's copyright was fraudulently obtained . 

A couple years ago 1 reminded your Bill Terry that we at Clement Designlabs did the productizing of the 
Xerox Ito, including the OIiginal monse, then went on to produce about 2000 packages over a 10-year 
period. The project began with our proposal which had been requested and accepted by Bill Engli sh of 
Xerox PARCo We were then introduced to Doug Engelbart, the creator ofthe mouse-icon concept. As 
we proceeded with the project, our main contact was Doug Fairbairn, a bright young engineer with 
PARCo 

Mt point is that I was a participant and a witness io all of this, starting in mid-1972, and I'm in a position 
to snpport your contention of fraud by App le. Xerox, as it turned out, al lowed the Alto concept to go into 
public domain, sans patent, then failed at a belated attempt to reclaim it. 

Apple clearly appropriated the SRl-PARC teclUlology for its Lisa and Macintosh, then fraudulently 
claimed it as proprietary. 

There are other witnesses to thi s autbentic history, of course, but in case you need one, you can count 011 

my help. 

Wannest regards, 

Carl 



ABOUT THE AUTHOR 

Car l J. Clement is widely recogn ized as one of the important pioneers of the California electronics 
and scicntifie industries. 

Mr. Clement's influence on modell1-day product design began as Corporate Design Director of the 
legendary Hewlett-Packard company from 1951 through 1963 and continued through bis term as a 
Vice-President of Spectra-Physics, at that time a fledgling laser company. Both companies to thi s 
day sell Clement-des igned products, some ofwhieh he designed more than 4 decades ago. Their 
imitators have been legion ever sillce. 

During thi s period he concurrently taught product design at both Stanford and San Jose State 
Universities and was instrumental in changing the emphasis in industrial design education from a 
random cosmetic approach to a comprehensive system-oriented method, based upon a respect for 
Ihc pani cula r technological constraints on !l1\! one hand illld the need for user-efficiency and 
aesthetic t: legance on the other, all within a realistic manufacturing framework . 

In the mid-sixties he assembled a team of industrial-designers and engineers educated in thi s new 
philosophy to serve the growing needs of Silicon Valley. During that period Clement Dcsignlabs 
designed hWHireds of highly profitable and elegant products for large estab li shed corporations, 
Nobel laureates, and new ventures throughout the US and Europe, having received scores of patents 
and awards for design excel1 enee in the process. During his career, Mr. Clement designed products 
[or a wide variety of' fields; he would typically slrap on climbing-spikes to reach the top of a utility 
pole one day, then don tile obligatory cap, gown, alld rubber gloves to witness an open-hea rt surgery 
on the next. His work has been di splayed in the US, South America, and Europe, including a 
showing at the Louvre in Paris, France. His design of the [irst "mouse-icon" computer, Ule Xerox 
"Alto" is retained in thc permanent collection of the Smithsonian Institute in Wash, DC, and in 1962 
he received the Fortune Magazine Award for the Hewlett-Packard modular system, introduced in the 
1961 rEEE New York trade show. Dave Packard, co-founder of Hewlett-Packard was quoted, " ... our 
products had an elegance and finish which will be hard to duplicate. Carl Clement's new cabinet 
system was the hit of the show. In fact it was considered by many to be the mos t impressive 
contribution to the packaging of electronic illstrumentation !llat has ever been made." 

Mr. Clemen t is a found er of the San Francisco chapter of the Tndustrial Desi gners Society of 
America, having served as one of IDS A's early regional vice-presidents. He is also aLi fe Member 
of the Institute of Electrical and ElectTonic Engineers and has been active in the American 
Electronics Association (AEA) having spearheaded the Wescon Industrial Design Awards program 
for many years. 

A native of Seattle, Washington, Mr. Clement is a graduate (1939) and member of the Hall of Fame 
of Broadway High School ~U1d a graduate of the University of Wash ington (1951). He also did Post­
Graduate work at M IT and the University of Santa Clara. He served in the US Almy Si!,'11ul Corps 
during wwn as Radar and Signal Operations Officer in the US and European theaters . 

He is a competent self-educated jazz-pianist and arranger, having been invited dur ing hi s YOUUl to 
join Lionel Hampton's j azz ensemble. 


